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laai^si mm 
m^&m 0007 

[XII£&aJ] 2002.12.27 

[»S2| ^hiioiah i^o^ai aih^ oioixi£iah°i 

S£SS!3 Method for fabricating CMOS image sensor with spacer 

block mask 

[3§n ^^sj Ah §k)im^e*ii 

[SSI2J3H3 1-1998-004569-8 

^§1S°! 

J CH £1 °J 2 = 3 9-2000- 1 00004-8 . 

[xissb'eiah Ah sbiai- a^isi, ^aiAh sum a 

[SS^ISe^as] 2000-049307-2 

S^S^IJ LEE, Ju II 

[^EIS^EIS] 650901-1037829 
[°^tHS] 463-060 

&y-A| gg^? OI0KS 3S0H&e 102-503 

C^33 KR 
[6WhS^] . m=p- 

f^xn ni425E2i ^§oii 9\m m&, mm^ *ii60S2i ^§ 

oil 2\m m§mA\ m m=?muo. qhbiqi 
(oi) 



' -a. >^ ; 



■3 



PI^SS!^3 20 3 29,000 S 

[^SSS] 2 £ 2,000 a 
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268,000 SI 

1. fi^AH- SAHIAH(E3)_1g 
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[ASM] 

^€ ^H*! ^-g- ^*>*1 ^-g-ASAi i£Cfo|^H.^ S^^- ^Jl^H 

^^n-t- ^Al^l ^r^olcf. ol» ^ £ ^^oj- Dfl# iStfojj^sq- e^a 

; ^"71 ^JEL^^ ^V 7 1 E^jl^ H^^l^B^ TflolB <£&o)} aV 7 ) 

£^§^^# U^*] <^-g- ^L^A] 71 ^ ^p^a.-- tg^jT. 

S. 2f 
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^s-nj-^a.^ Als.^ ojDl^^A^ ^ {Method for 

fabricating CMOS image sensor with spacer block mask} 

IS.***] ##tr 

-£laTr -g-£3°J ^|5-i ojnJ*]AjU-^ £Al*V Sj^JE, 

£2a £2f^ ^^A]^o11 tc)-^. a] Si o]n]^l^A^ ^s« 0 >^#- £ 

£3a ifl*l J£3c^r ^^A]^oi] a)-s. a] 5.^ °M *1 ^A^H *| ^sj-^ £ 

30 : 7l^r 31 : *\]&\^ 
32 : ^JE.^ 1 ^ 

33a : ^^e)^. 

33b e)^ S^*!^ tIMh 

34 : ^^a>o1j= 35 : ^ 1 4i 3 
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36 : S-S: °l-&^r<y ^ 37 : p^ °l-8r^^^^ 

38 : ^u^M^ Q<£^ 39 : ^3floH fs D }A a 

40 : isfl<>H 41 : 2 ^^3. 

42 : #S^2H+<3^ 43 : i^/^eflo] 



<g^o.s., °l*]*14He1- ^-o. ^ ^(optical image)^ £71 ^JIS €$H?1 
^ ^^ll^VSAl, ^^>^^^>(CCD : charge coupled device)^ 7fl7fl^ 
MOS(Metal-Oxide-Silicon) ^^7} *]3. *fl-f e^^r 54^^ 

7fl3flAlE^l ^^J-SlJl :£*M^, ol^^l^l^^ ^H^C control 

circuit) ^ ^31*1^ 3 ^-(signal processing circuit)* A|~g-s>^- CMOS 7] 

(output)*- 3#*Rr «o^# *fl-§-*Kr ^H^. 
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<17> £ aystj. ^-o}, oln)^]^- ^<5>7l ©lul^^^. ^«-^^-E^ *! 

-i- wvc> ^-^^S s$*$ ^ ^*Rr ^-^1-^^- ^ofl ^ ^7} ^eflol£]o^ ojcf. 
^el-^E^^oKcFA : Color Filter Array)^ Ell^-(Red), ^(Green) ^ l-^-(Blue)^ 
37}*} o]^o]x]7]^ t ^S^(Yellow), (Magenta) ^ ^(Cyan)^ 37}*} 

<18> olnl^^jlA^ ^ #*l*Rr ^^1^4 ^* ^7]^ AlJiS. ^e] 

«H ^M^s^Rr s^isis. Jf^-As ^s)<H 9X^*\, ^<>]7] 

°H*l4fl*1 4i*HH ^-^M-^^^l Hl-i-(Fill Factor)* £17^1 SVe]^ 

ic^o] Jl 5fl*l^, O.S 5*135. Jf£-* aflT^ ^ §j7l nfl^l *()^ 

#*r£*r*H , °]*1*]^Htt ^Hl D>olH^^l^ 

(micro lens)* iHJ-i- ^f-§-*}ji 

<19> £la^ CMOS olDl^l^lA^lAi i7fl^ i£r4o]^c ( p D )sq. 47 floj M0S e^*]^ 

^^(Unit Pixel)* S*ltr s]5;E5^, hi* «1o> ^ts}* 
Smcfo] ^.S.(i00)Sf, 5E5.4°l-2-^(100HH 3.6}x\ ^ts}* 1-5.^^^^(102)^.5. 
*^*M ^tr H^is] B^^liEi(lOl)^-, ^*Rr &0.5 IS^^H^^ ^^)$ ^ 
^<5}jl ^§># «fl#§>^ *5.^^^^(102)* &)^A]7l7l B3M^eK103) 

*t3.$ ^7) (Source Follower Buffer Amplifier) ^* ^ ^Ej-o] w. 

H ^1^(104), ^ (Switching) <3*5 <H-E-£fl^ (Addressing)* ^ ^ &£^r 
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^ ^ejje E^^iEi (105)5. ^^4. ^ ^ SHfe #3^1Ji(0utput Signal)* 
^ 3.2= (load) H^^iB](l06)7> ^cf. 

3^ 2=^1^1- f^l^ 51*1*!: *3 on- 5ilb°fl Ji^l 

£ w]-5q-^-ol p ^ 71^(10) ^Hl ^5L£| ^1^(11)* ^^thrf. o)<4 ^ 

^* ^^1^ ^ 2EE*V JL^S^l 7l^ ^sB^el =lS.^S=l(cross talk) 

<M#Sl <^°J«ofl ol-g-^ ^o^cd^ ^^cg^^. 33 

s}r ^^^^ev(12)# cf^-AS #^<3°3 tfofl TflolH ^9i^-(^^l)2l- 711 

°1H #5^3^(13) ^ ^BlA>olc (14)1 . ^^j7 3flE^^>^ E^^^ 

H€^l^Bi(l3a) ^ 34! H^^l^E^(l3b)5l ?1MB» *g^i}. 5Llb<^ lE^lsM 9l 
*1 #*l°h JEL&Hti H^l^E|(Dx) ^ 4^2= H^fl^liEl(Sx)^ TIME ^-ol 

5.1c Ml^l -SLld^l wl-Sl-^-ol S£cfol^c 7 |. cgo^ 

-71^ *)1 1 °>i3(15)# ^, -n^Hxl ol^og^.^^ S.£i=M .£.;«=-§- 

ol^-oj C g^ (16) o. H ^ i3l 2= 31*1^3 (13a)^ € = ^°i^-(12) Afojo] o^f^n) 
Ml^l ^^tbnf. <^^^ 7-H1H*! ^l^^^-i- i^cH p ^ ol 

£r -f-^fl D fl-& i££tf°l-2.2= (Low Voltage Buried Photo Diode : LVBPD)7l- 
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^^(18)^- #31 ^2: ^oHl f^W. Olc^^ £lfol! W>^o] ^Tg ^AlAlzl-^- 

3* *1W<3 Tll^lB <£ ^ofi ^*I|°H(18)» 

4. °J-#^^ ^-Efl^A-li iSCfol^coflAi #^^£<3<*0.jg. o}^} 

it ^f-#(line defect, point defect, etc)°lM- £-J= (Dangl ing bo-nd)^ 

^cfji ^.JLSlJl oiocj _ <y-#^ (low illumunation) «-^H^r -g-31 

4-5-^-5- £lg<>11 , 1-3.^^^^(20)31- 4i^/=el)o] <g<* (21)^8: 

^^*>7l *fl 2 ^ fi (19)1- ^^*>J1 ^1^^^^^- ^SLS. * 

°1 ^31 £)J1, ^ S^l #3)*Rr ^#^£-3= (dangling bond) 

^ Stl^r *}-g-*l-*f £-3l^°l oi^cf. 
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3. <Q*}^ ^ 7}$. «VA> 7 > 4J*H 

<28> M}^£. ^"71 ^2fl^ £-*11^ «*>7l ^ 3-°^, 

i£cfoi^.H. a^^ll rMM *i ^^-g- ^g^-i- ^l-§-*H #ofl cfl 

^ ^ 3-8-] 

<29> #7^ -S-^^r ^sr>7] ^ ufl# ^ JLC^ ^>_J= <2} E^Ajf] _E 

^^l^E^l- S#*H ol =Lo^ X\SL^ o]xi]7]$\*\cq ^\]^^d\] 9X°]*], 7]^: 
€ <^f^ H^^l *^^^4 ^*Kr ^^-^^^ ^^KH, <$7) 

^7) ofls^ ^Vofl H^^M H^l^E-^ TflolH *S^*Kr #7fl ; ^ 

7l ^^.^^BV^ ^-71 H^fli^ H^l^E^ 711 °1B ^ ^£1^ ^-71 7-1 ^ 

*fi# XScf°li^^-8- JE^^ *§^Rf ^711; ^^11 ^S^Hl ^s^sf ^_^o) 

^€ ^1°H ^^-g- ^*Rf ^711; ^-71 ufl§ i£t^-ol 

= ^l^tb H-^^l -2-^1-71 if iS)]°H ^csfjl 

^r^}^ ^711; ^ ^T-71 ^.s.^^ ^>|^JL ( ^-71 
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<33> £2a«fl w>^-^ol i^5L^ p<§ 7l^r(30) >$M p ^ oflsr]^ 

(31)^ Qo] z\%-5.<>\ ofl5il^(31)^- a>-§-*>^. o)*-^ S.£rfoj^.co) 

^7>A]^ Ji-Aj-g- t^a] ^ SL^J 3 !, SEtb ^£^1 71^ ^3}-^lN 
aSi£3(cross talk)* y D v *l <r Si 7] nfl^t}. 

<34> 41"^, ^S)#(31)^ ^^<^^ofl ^.a-^nKa. ^^^C-fl, i^E^l-o^^ 

^Aj-^-nV^ oj-g-tb ^H^^^(32)^- ^^tb^f. <U^*]6\}d\]X\^ 
°l-§-^ l^ 7 ^ D 4|- ^7>^-E]nl-o. S A>-g-sr>« O.^ e^*] o]-g-^- ^7>^-e] ^ 

<35> #^<^^ ^Vofl ^ojH ^^^(^lS^l)^ 7flo]H #e)^&|s(33) ^ 

€ ^£^M = (34)-I- ^^r^^-S. o]^- 3flE^§>o^ H^Eis] H^^liEi(33a) 
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£ B3M^(33b)3 t)HB» ^^tb^. £2a<>fl ^ 5d*l j=eH 

<36> £2b £2c°ll S.*\& n\^o] t 2_^o)3_b.7} <3^* 

1 4^3.(35)# ^, ^^m^l °l£r^^* ^3)«H iJsLcfol^E. 

-g- ^-^^^^^(36)^- H^^s] H^^l^BK33a)Sf ^ = ^£^(32) A>ol<i| o,^^ 
(3D vfl^-ofl ^1 1 *>^H(35)# x\o\)\jx} ol^cg^o. 

°1^^^^(37)^- ^7] n% o]^og^^ (36)j2 |. o]}z)~ 
(31)^1 ^-<>H ^^tf. °}Qlk-8r ^-Sfl iS4ol^( Low 

Voltage Buried Photo Diode : LVBPD)7l- ^^cf. 
<37> cf^-o.S £2d ifl*] £2e^l £^1^ t3>^f^-ol H^^l^B^ Tfl^lH *^ 

3#£ *>-8-th4. ^ ^#(31) g.#o\] ^>s|- 

^ 200 ~ 2000 A -2] ^1 , ZZ. ^ VJ ¥-°fl ^^M- 200 ~ 1000 A ^ *M|3. 

<38> ^O^, ^2|]°H *g^-§- ^^BV( 38 )ol 

1-^-^^(39)^, J£2d c Hl 5*1^ ^ = ^^^(32)4 H^s] H^l^ ^o] 

B *l^-(33a) *}o]<5] i^cfol cg<*£. n}^sH, zl o]^^ cgcao. v^^^s. 
2flEi^^c}. ^M|<>H #^>^H(39)^ 7i^<y- nfl-a ££tfo]_£_t= ig^_g. ^ ! 
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(35)s+ ^7>e|ti. SSefl^liB (negative photoresist)!- oj-g-^ %s$fft ^ $X 

£2e<^l 51*1 € wV^o] 7flo]e £^-o] <£ ^^ofl iaflo]Ai(40)!- JL ^}o]X\ ^ 

^41^^! i£cfo}^c Aj-ofl^ ^)o]X\ ^^-g- *|<a°l-(38H ^-oyoi^ ^tf. 

^(42) ^ ^/^efl^l ^^(43)^- ^^*V4. 

Cf-S-O.S. ^11 2 W-^£L(41)!- 2fl7l5->Jl ^f-^ 91 Jf^^^r ^<5}^ AlS-i Ol X2] 
^ ^^^HHl ^ AjS.^ ^Dl^l^A^lA-1^, 3£S^^l^.H.5l X^ofl ^ 

t^ol^o^ S ^ol ^ 0 V£l^ «^1^ ^ OJO.D1 O.S °J-^ff-7}- #^5}^ ^ 

°1 91^. 

513a ^fl*l 513c tt i*IM>*l ^_g_ ^o^dvo s ^sl-^-azl- ^s^-i- 3#*H A}-g-*> 
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-£3a^ 200 A 2} 5s v ^ ^Is}-^ 360 ~ 480 A 4 ^1 

'normal' 5. 5*1 S.^o}^^^_ S^Kr -^4^-^- 5L*}& nsflES^, s£Q 

<L3- 0.45/zm JEfe 0.55/im^ 4^ #tt *}-§-*r^r ^-fS HA]^. ZLSfl^olcf. 

£.3a«- %-9-£\.% 1 t^'&4) ^^1^- %QSL£. 0.45/im 5E 

^ 0.55/im^ sKKg- ^ A}-g-<5>^ ^ °- o) ^^0.0] 5g^] 7 > £A] si 0} 

5Ut}.(5L3a<>lH *]*H Alo. s 

sfl^Rr ^S^, ^3^4 ^S^l ^-^Itt ^ 

£3b^ SS4°]^-^-4 S ^ofl 300 A ^ ^ ^2}- ^4 260 ~ 380 A 4 ^1 

» ^SK^j ^-f4 #efl7l#ofl n}^ ^tiV^o] ^o.oil ( 1£4°1 

t*. £3b S^c^Hi S.3a^l^5>f ^-ol ^0.5. 0.45^/m iE^b 0.55//m4 sj-^hg- ^ 
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0.45^ JEEtt 0.55/mi^ 4^* *}-§-*>Tr ^3 ^^o] sgtf*l 7 > £^5]^ 

Sicf.CS.3b £3c°lH 7>7>^- *}o.s fiAlfl-.) 

513b ifl*l £3c» ^^^-ofl «fl#*Rr ^-4^^^- t^^M -S-^, ^ 

^, 513a ^fl*l £3c# Ji^ ^S^ilS. <M^1^ ^sj-^nf a> 

sK Vo l A>-g-*>Jl 5£3h ^-71 ££4°1^-H2] X^ofl 

^-o] £±t «H1 V\n ^4f°l $=#^-§- ° s v 

£ l^r o>M^l, ^ v ^°l 7l^^ ^ ^ vflofl^ 0^ 
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11 

7l nfll- BS1=H JE^CgO^ ^^Hr #7]]; 

^"S^Ml ^nV^ ^sj-^o) °H ^^-g- % 

AV 7 ] ^<y- Dfl S. i S cfol^c-g- ^I^^V q.^^ cgo^ ^ 

1- B^-*H oj =Lo^ A]SL^ o}T3]x\^X]cq ^l^« o V^ 
2] 
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$7} ^5K v -£r 200 ~ 2000A^ #7l 200 ~ 1000A^ 

3] 

^ 1 9l°l*\, 

^"71 ^7} 7\&<& If S^^^^r iL-^Al^ p>ia» ol-g-^c^ 



[^^^ 4] 

*H 3 %H1 Sl^W, 

#7l ^o]^ ^u}^EL^ ^7} ^.#Al7l^ *}-i£3.^ 
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